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DETAILED ACTION 

Status of Application, Amendments and/or Claims 

The amendments of 24 June 2008 and 27 June 2005 have been entered in full. Claims 1- 
56 are cancelled. Claims 57-80 are added. 

Election/Restrictions 

Applicant's election without traverse of Group I, claims 42-44, 47, 48-50 in the reply 
filed on 24 June 2008 is acknowledged. 

Claims 57-80 are under consideration in the instant application. 

Sequence Compliance 

This application contains sequence disclosures that are encompassed by the definitions 
for nucleotide and/or amino acid sequences set forth in 37 CFR 1 .821(a)(1) and (a)(2). 
Specifically, the sequences disclosed in Figures 1 and 2 are not accompanied by the 
required reference to the relevant sequence identifiers. This application fails to comply with 
the requirements of 37 CFR 1 .82 1 through 1 .825. Applicant must comply with the requirements 
of the sequence rules (37 CFR 1.821 - 1.825). Please also see the enclosed Revised Notice to 
Comply and PTO-90C. 

Specification 

1 . The disclosure is objected to because of the following informalities: 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "NOTCH-LIKE POLYPEPTIDES AND NUCLEIC 
ACIDS ENCODING THE POLYPEPTIDES". 
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Appropriate correction is required. 



Claim Objections 



3. 



Claim 80 is objected to because of the following informalities: 



4. 



In claim 80, line 1 a word is missing after the term "comprising". 



Appropriate correction is required. 



Claim Rejections - 35 USC § 112, second paragraph 



The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 57-80 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

6. The term "notch-like activity" in claims 57-80 is a relative term which renders the claims 
indefinite. The term "notch-like activity" is not defined by the claims, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. It is well known in the art that Notch 
proteins have many different activities (see for instance, specification page 2, lines 3-29). 
However, the specification does not define "notch-like activity" and hence, the skilled artisan 
would not know how to identify the claimed polypeptides of the instant invention. 

Claim Rejections - 35 USC §101 and 35 U.S.C. § 112, first paragraph 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 
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The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

7. Claims 57-80 are rejected under 35 U.S.C. 101 because the claimed invention is not 
supported by either a credible, specific and substantial asserted utility or a well established 
utility. Novel biological molecules lack well established utility and must undergo extensive 
experimentation. 

The claims are directed to an isolated polypeptide comprising (a) SEQ ID NO: 2; (b) 
SEQ ID NO: 4; (c) an amino acid sequence having at least 85% identity to SEQ ID NO: 2 or 4 
and having notch-like activity; (d) a fusion protein comprising a heterologous sequence and a 
polypeptide set forth in (a) or (b) or (c); or a polypeptide as set forth in (a) or (b) or (c) or (d), 
wherein said polypeptide further comprises radioactive labels, fluorescent labels, biotin, or 
cytotoxic agents. The claims are also directed to nucleic acid molecules that encode such 
polypeptides. Claim 79 recites a vector comprising the nucleic acid. Claim 80 recites an isolated 
host cell comprising the nucleic acid. 

The specification of the instant application discloses that "[t]he invention is based upon 
the identification of an Open Reading Frame (ORE) in the human genome encoding a novel 
notch- like polypeptide" (page 3, lines 4-6). However, the instant specification does not teach 
any significance or functional characteristics of the SCS0006 notch-like polypeptides (SEQ ID 
NO: 2, SEQ ID NO: 4) or nucleic acid molecules (SEQ ID NO: 1, SEQ ID NO: 3). The 
specification also does not disclose any methods or working examples that indicate the 
polypeptides and nucleic acids of the instant invention are involved in any activity. There is no 
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biological activity, expression pattern, phenotype, disease or condition, ligand, binding partner, 
or any other specific feature that is disclosed as being associated with SCS0006. Without any 
information as to the specific properties of SCS0006, the mere identification of the polypeptide 
is not sufficient to impart any particular utility to the claimed polypeptides and nucleic acids. 
Since significant further research would be required of the skilled artisan to determine how the 
claimed polypeptides and nucleic acids are involved in any activities, the asserted utilities are not 
substantial. Since the utility is not presented in mature form and significant further research is 
required, the utility is not substantial. The specification asserts the following as patentable 
utilities for the claimed putative polypeptides (SEQ ID NO: 2, SEQ ID NO: 4) and nucleic acids 
(SEQ ID NO: 1, SEQ ID NO: 3): 

1) to produce a variant polypeptide (page 10, lines 6-30 through page 17) 

2) to screen for compounds that enhance or reduce expression level of the polypeptide or 
nucleic acid (page 22, lines 1-4) 

3) to produce antibodies against the polypeptide (page 15, lines 1-10) 

4) to treat diseases and conditions in which the notch-like polypeptide is implicated 
(page 6, lines 27-29; page 7, lines 1-7; page 8, lines 18-30; page 9, lines 1-3) 

5) to diagnose disease in a patient (page 7, lines 8-27) 

6) to generate transgenic or "knock out" animals (page 9, lines 4-9) 

Each of these shall be addressed in turn. 

1) to produce a variant polypeptide. This asserted utility is not specific or substantial. 
Such assays can be performed with any polypeptide. Further, the specification discloses nothing 
specific or substantial for the variant polypeptide that is produced by this method. Since this 
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asserted utility is also not present in mature form, so that it could be readily used in a real world 
sense, the asserted utility is not substantial. 

2) to screen for compounds that enhance or reduce expression level of the polypeptide or 
nucleic acid. This asserted utility is not specific or substantial. Such assays can be performed 
with any polypeptide or nucleic acid. Additionally, the specification discloses nothing specific 
or substantial for the compounds that can be identified by this method. Since this asserted utility 
is also not present in mature form, so that it could be readily used in a real world sense, the 
asserted utility is not substantial. 

3) to produce antibodies against the polypeptide. This asserted utility is not specific or 
substantial. Antibodies can be made to any polypeptide. However, if the specification discloses 
nothing specific and substantial about the polypeptide, therefore both the polypeptide and its 
antibodies have no patentable utility. Since this asserted utility is also not present in mature 
form, so that it could be readily used in a real world sense, the asserted utility is not substantial. 

4) treat diseases and conditions in which the notch-like polypeptide is implicated. This 
asserted utility is not specific or substantial. The specification does not disclose which cells or 
tissues are to be targeted or which diseases or diseases are to be treated. Significant further 
experimentation would be required of the skilled artisan to identify individuals with such a 
disease or condition. The specification also does not disclose if the cells, tissues, or disorders are 
associated with altered levels or forms of the SCS0006 polypeptide or nucleic acid. Since this 
asserted utility is also not present in mature form, so that it could be readily used in a real world 
sense, the asserted utility is not substantial. 
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5) to diagnose disease in a patient. This asserted utility not specific or substantial. Such 
assays can be performed with any polypeptide or nucleic acid. Further, the specification does 
not disclose the tissues or cell types the polypeptide or nucleic acid is normally expressed in. 
The specification also discloses nothing about the normal levels of expression of the polypeptide 
or nucleic acid or a specific DNA target. The specification does not disclose diseases associated 
with a SCS0006 polypeptide or nucleic acid. Since this asserted utility is also not present in 
mature form, so that it could be readily used in a real world sense, the asserted utility is not 
substantial. 

6) to generate transgenic or "knock out" animals. This asserted utility is not specific or 
substantial. The specification does not disclose diseases associated with a mutated, deleted, or 
translocated SCS0006 gene (SEQ ID NOs: 1, 3). Significant further experimentation would be 
required of the skilled artisan to identify such a disease. The specification discloses nothing 
about whether the gene will be "knocked in" or "knocked out" or what specific tissues and cells 
are being targeted. Since this asserted utility is also not present in mature form, so that it could 
be readily used in a real world sense, the asserted utility is not substantial. 

8. Claims 57-80 are also rejected under 35 U.S.C. 1 12, first paragraph. Specifically, since 
the claimed invention is not supported by either a specific and substantial asserted utility or a 
well established utility for the reasons set forth above, one skilled in the art clearly would not 
know how to use the claimed invention. 

9. However, even if the claimed invention is eventually deemed to have a credible, specific 
and substantial asserted utility or a well established utility, claims 57, 60-61, 64-68, 71-72, and 
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75-80 would remain rejected under 35 U.S.C. § 1 12, first paragraph. Specifically, the 
specification teaches that the invention includes variants of the amino acid sequence recited in 
SEQ ID NO: 2 or SEQ ID NO: 4, wherein any amino acid specified in the chosen sequence is 
non-conservatively substituted, provided that no more than 15%, preferably no more than 10%, 
5%, 3%, or 1% of the amino acid residues in the sequence are so changed" (page 10, lines 6-9 
and lines 22-27). However, the specification does not teach any variant, fragment, or derivative 
of the SCS0006 polypeptide and nucleic acid other than the full-length amino acid sequences of 
SEQ ID NO: 2 and 4 and the full-length nucleic acid sequences of SEQ ID NOs: 1 and 3. The 
specification also does not teach functional or structural characteristics of the polypeptide 
variants, fragments, and derivatives (including the extracellular domain) recited in the claims. 

The problem of predicting protein and DNA structure from sequence data and in turn 
utilizing predicted structural determinations to ascertain functional aspects of the protein and 
DNA is extremely complex. While it is known that many amino acid substitutions are generally 
possible in any given protein the positions within the protein's sequence where such amino acid 
substitutions can be made with a reasonable expectation of success are limited. Certain positions 
in the sequence are critical to the protein's structure/function relationship, e.g. such as various 
sites or regions directly involved in binding, activity and in providing the correct three- 
dimensional spatial orientation of binding and active sites. These or other regions may also be 
critical determinants of antigenicity. These regions can tolerate only relatively conservative 
substitutions or no substitutions (see Wells, 1990, Biochemistry 29:8509-8517; Ngo et al., 1994, 
The Protein Folding Problem and Tertiary Structure Prediction, pp. 492-495). However, 
Applicant has provided little or no guidance beyond the mere presentation of sequence data to 
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enable one of ordinary skill in the art to determine, without undue experimentation, the positions 
in the DNA and protein which are tolerant to change (e.g. such as by amino acid substitutions or 
deletions), and the nature and extent of changes that can be made in these positions. Even if an 
active or binding site were identified in the specification, they may not be sufficient, as the 
ordinary artisan would immediately recognize that an active or binding site must assume the 
proper three-dimensional configuration to be active, which conformation is dependent upon 
surrounding residues; therefore substitution of non-essential residues can often destroy activity. 
The art recognizes that function cannot be predicted from structure alone (Bork, 2000, Genome 
Research 10:398-400; Skolnick et al., 2000, Trends in Biotech. 18(l):34-39, especially p. 36 at 
Box 2; Doerks et al, 1998, Trends in Genetics 14:248-250; Smith et al, 1997, Nature 
Biotechnology 15:1222-1223; Brenner, 1999, Trends in Genetics 15:132-133; Bork et al, 1996, 
Trends in Genetics 12:425-427). 

Due to the large quantity of experimentation necessary to generate the infinite number of 
derivatives recited in the claims and possibly screen same for activity, the lack of 
direction/guidance presented in the specification regarding which structural features are required 
in order to provide activity, the absence of working examples directed to same, the complex 
nature of the invention, the state of the prior art which establishes the unpredictability of the 
effects of mutation on protein structure and function, and the breadth of the claims which fail to 
recite any structural or functional limitations, undue experimentation would be required of the 
skilled artisan to make and/or use the claimed invention in its full scope. 
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10. Claims 57, 60-61, 64-68, 71-72, and 75-80 are rejected under 35 U.S.C. 1 12, first 
paragraph, as failing to comply with the written description requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

The claims are directed to an isolated polypeptide comprising (a) SEQ ID NO: 2; (b) 
SEQ ID NO: 4; (c) an amino acid sequence having at least 85% identity to SEQ ID NO: 2 or 4 
and having notch-like activity; (d) a fusion protein comprising a heterologous sequence and a 
polypeptide set forth in (a) or (b) or (c); or a polypeptide as set forth in (a) or (b) or (c) or (d), 
wherein said polypeptide further comprises radioactive labels, fluorescent labels, biotin, or 
cytotoxic agents. The claims are also directed to nucleic acid molecules that encode such 
polypeptides. Claim 79 recites a vector comprising the nucleic acid. Claim 80 recites an isolated 
host cell comprising the nucleic acid. 

The specification teaches that the instant invention includes variants of the amino acid 
sequence recited in SEQ ID NO: 2 or SEQ ID NO: 4, wherein any amino acid specified in the 
chosen sequence is non-conservatively substituted, provided that no more than 15%, preferably 
no more than 10%, 5%, 3%, or 1% of the amino acid residues in the sequence are so changed" 
(page 10, lines 6-9 and lines 22-27). The claims of the instant application do not require that the 
polypeptide variants possess any particular conserved structure or other disclosed distinguishing 
feature. Thus, the claims are drawn to a genus of polypeptides and nucleic acids encoding such. 
To provide adequate written description and evidence of possession of a claimed genus, the 
specification must provide sufficient distinguishing identifying characteristics of the genus. The 
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factors to be considered include actual reduction to practice, disclosure of drawings or structure 
chemical formulas, sufficient relevant identifying characteristics (such as, complete or partial 
structure, physical and/or chemical properties, and functional characteristics when coupled with 
a known or disclosed structure/function correlation), methods of making the claimed product, 
level of skill and knowledge in the art, predictability in the art, or any combination thereof. 
However, in this case, the specification fails to disclose and there is no art-recognized correlation 
between the structure of the genus of claimed polypeptides (and nucleic acids) and their function 
of notch-like activity. The specification does not teach which 15% of the amino acids can vary 
from SEQ ID NOs: 2 and 4 and still result in a protein that retains notch-like activity. The 
specification also does not teach which nucleic acids that encode a polypeptide with at least 85% 
sequence identity to SEQ ID NO: 2 or 4 encode a polypeptide having the required notch- like 
activity. Therefore, the description of two notch-like polypeptides (SEQ ID NOs: 2, 4) and 
nucleic acids encoding such (SEQ ID NOs: 1, 3) is not adequate written description of an entire 
genus of functionally equivalent polypeptides and nucleic acids having notch-like activity. 

Vas-Cath Inc. v. Mahurkar, 19USPQ2d 1111, clearly states that "applicant must convey 
with reasonable clarity to those skilled in the art that, as of the filing date sought, he or she was 
in possession of the invention. The invention is, for purposes of the 'written description' inquiry, 
whatever is now claimed" (See page 1117). The specification does not "clearly allow persons of 
ordinary skill in the art to recognize that [he or she] invented what is claimed" (See Vas-Cath at 
page 1116). 

Thus, the skilled artisan cannot envision the detailed chemical structure of the 
polypeptide and nucleic acid variants of the encompassed claims, and therefore conception is not 
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achieved until reduction to practice has occurred, regardless of the complexity or simplicity of 
the method of isolation. Adequate written description requires more than a mere statement that 
it is part of the invention and reference to a potential method of isolating it. The polypeptides 
and nucleic acid molecules are required. See Fiers v. Revel, 25 USPQ2d 1601 at 1606 (CAFC 
1993) and Amgen Inc. v. Chugai Pharmaceutical Co. Ltd., 18 USPQ2d 1016. 

One cannot describe what one has not conceived. See Fiddes v. Baird, 30 USPQ2d 1481 
at 1483. In Fiddes, claims directed to mammalian FGF's were found to be unpatentable due to 
lack of written description for that broad class. The specification provided only the bovine 
sequence. 

Therefore, only an isolated polypeptide comprising the amino acid sequence of SEQ ID 
NO: 2 or SEQ ID NO: 4 and nucleic acid molecules encoding such, but not the full breadth of the 
claims meets the written description provision of 35 U.S.C. § 1 12, first paragraph. Applicant is 
reminded that Vas-Cath makes clear that the written description provision of 35 U.S.C. §1 12 is 
severable from its enablement provision (see page 1115). 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 i ( a ) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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11. Claims 57, 60-61, 64-68, 71-72, and 75-80 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Karim et al. (US20030100005; priority to 26 November 2001). 

Karim et al. teach an isolated CRUMBS (CRB) protein that is 98% identical to the amino 
acid sequence of SEQ ID NO: 2 and 99% identical to the amino acid sequence of SEQ ID NO: 4 
of the instant application (see SEQ ID NO: 17 of Karim et al.; also, see sequence alignments 
attached to the instant Office Action as Appendices A and B, respectively). Karim et al. disclose 
an isolated nucleic acid encoding a polypeptide that is at least 85% identical to the amino acid 
sequences of SEQ ID NO: 2 and SEQ ID NO: 4 (see SEQ ID NO: 8 of Karim et al; see 
sequence alignments attached to the instant Office Action as Appendices C and D, respectively). 
Karim et al. also teach that the nucleotide sequence encoding a CRB polypeptide can be inserted 
into any appropriate expression vector (page 4, [0032-0033]). Karim et al. teach an isolated host 
cell comprising the CRB nucleic acid/vector (page 4, [0032]). 
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Conclusion 

No claims are allowable. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bridget E. Bunner whose telephone number is (571) 272-0881. 
The examiner can normally be reached on 8:30-4:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Manjunath Rao can be reached on (571) 272-0939. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

BEB 

Art Unit 1647 

10 September 2008 

/Bridget E Bunner/ 

Primary Examiner, Art Unit 1647 
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Appendix A 
SEQ ID NO: 2 



US- 10-3 03 -685- 17 

Sequence 17, Ap p 1 1 c at 1 o n US / 1 0 3 0 3 6 3 5 
Publication No. US20030100005A1 
GENERAL INFORMATION: 
APPLICANT: Exelixis, Inc. 

TITLE OF INVENTION: CRBs AS MODIFIERS OF BRANCHING MORPHOGENESIS AND METHODS OF U= 
FILE REFERENCE: EX02-125C 

CURRENT APPLICATION NUMBER : US/ 10/ 3 03 , 63 5 
CURRENT FILING DATE: 2002-11-25 
PRIOR APPLICATION NUMBER: 60/333,388 
PRIOR FILING DATE: 2001-11-26 
NUMBER OF SEQ ID NOS : 17 
SOFTWARE: Patentln version 3.1 
SEQ ID NO 17 

LENGTH: 13 07 

TYPE: PRT 

ORGANISM: Homo sapiens 
US-10-303-685-17 

Query Match 98.0%; Score 6765.5; DB 4; Length 1307; 

Best Local Similarity 93.4%; Pred. No. □; 

Matches 1221; Conservative 0; Mismatches 3; Indels 83; Gaps 3; 

Qy 13 MALARPGTPDPQALASVLLLLLWAPALSLLA GTVPSEP 50 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Db 1 MALARPGTPDPQALASVLLLLLBAPALSLLAGGNSLELCSEPKLSRVGQCQAQGTVPSEP 60 

Qy 51 PSACASDPCAPGTECQATESGGYTCGPMEPRGCATQPCHHGALCVPQGPDPNGFRCYCVP 110 

Db 61 PSACASDPCAPGTECQATESGGYTCGPMEPRGCATQPCHHGALCVPQGPDPTGFRCYCVP 12 0 

Qy 111 GFQGF PC ELD I D E C A3 RP CHHGATC BNLAD RYECHC P L GYAGVTC E HEVD E C A3 AP C L HG 17 0 

Db 121 GFQGPRCELDIDECASRPCHHGATCPNLADRYECHCPLGYAGVTCEMEVDECASAPCLHG 180 

Qy 171 G3 C L D GVGSF RCVC AP G YGGTRC QL D L D E C QS QP C AHGGTC HD LVNGF RC D C AGTG YE GT 2 3 0 

Db 181 GSCLDGVGSFRCVCAPGYGGTRCQLDLDECQSQPCAHGGTCHDLVNGFRCDCAGTGYEGT 2 40 

Qy 231 HCEREVLECASAPCEHNASCLEGLGSFRCLCWPGYSGELCEVDEDECASSPCQHGGRCLQ 2 90 

Db 241 HCEREVLECASAPCEHNASCLEGLGSFECLCMPGYSGELCEVDEDECASSPCQHGGRCLQ 300 

Qy 291 RSDPALYGGVQAAFPGAFSFRHAAGFLCHCPPGFE 325 

Db 301 RSDPALYGGVQAAFPGAFSFRHAAGFLCHCPPGFEGADCGVEVDECASRPCLNGGHCQDL 3 60 

Qy 32 6 GPTCEEDVDECLSDPCLHGGTCSDTVAGYICRCPETWGGRDCSVQLT 3 72 

Db 3 61 PNGFQCHCPDGYAGPTCEEDVDECLSDPCLHGGTCSDTVAGYICRCPETWGGRDCSVQLT 42 0 

Qy 373 GCQGHTCPLAATCIPIFESGVHSYVCHCPPGTHGPFCGQNTTFSVMAGSPIQASVPAGGP 432 

Db 421 GCQGHTCPLAATCIPIFESGVHSYVCHCPPGTHGPFCGQNTTFSVMAGSPIQASVPAGGP 480 
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Qy 4 3 3 L GL AL RF RTTL P A GTL ATBND TEE 3 LEL ALVAATLQATL WS TS TTV L VL E L P I) L ALND GH 492 

Db 481 LGLALRFRTTLPAGTLATPJUDTKESLELALVAATLQATLWSYSTTVLVLRLPDLALNDGH 540 

Qy 493 UHQVEWLHLATLELRLWHEGCPARLCVASGPVALASTASATPLPAGISSAQLGDATFAG 552 

Db 541 TJHQVE WL HL ATL E L RL WHE GC P ARL CV AS GPVAL AST AS ATP L P AG I S S AQL GD ATF AG 600 

Qy 553 CLQDVRVDGHLLLPEDLGEWVLLGCERREQCRPLPCVHGGSCVDLUTHFRCDCARPHRGP 612 

DID 601 C L QD VRVD GHLLLPEDL GENVL LGCERREQCRPLP CVHGGS C VD L TJTHF RC D C ARP HRGP 6 60 

Qy 613 TCADE IPAATFGLGGAPSSASFLLQELPGPNLTVSFLLRTRESAGLLLQFANDSAAGLTV 672 

DID 661 TCADE IPAATFGLGGAPSSASFLLQELPGPNLTVSFLLRTRESAGLLLQFANDSAAGLTV 72 0 

Qy 673 FLSE GP. I RAE AP GS P AWL P GP LTD D GLRHLVHLS F GP D QLQD L GQHVHVGGRL L AADSQP 73 2 

DID 72 1 FLSEGRIRAEVPGSPAWLPGRHDDGLRHLVMLSFGPDQLQDLGQHVHVGGRLLAADSQP 780 

Qy 733 TJGGPFRGCLQDLRLDGCHLPFFPLPLDNSSQPSELGGRQSIJNLTAGCVSEDMCSPDPCFN 792 

DID 781 UGGPFRGCLQDLRLDGCHLPFFPLPLDNSSQPSELGGRQSWNLTAGCVSEDMCSPDPCFN 840 

Qy 793 GGTC L VTTJND F HC TC P ANF TGP TC AQQL UC P GQP C L P P ATC E EVP D GF VC V AE ATF RE GP 852 

Db 841 GGTCLVTOTDFHCTCPANFTGPTC AQQL WCPGQPCLPPATCEEVPDGFVCVAE ATF REGP 900 

Qy 853 P A AF S GHN AS S GRL L GGL S L AF RTRD S E AWL L R A A AG AL E GVUL AVRNGS L AGGVRGGHG 912 

Db 901 PAAFSGHNASSGRLLGGLSLAFRTRDSEAHLLRAAAGALEGVTJLAVRNGSL AGGVRGGHG 9 60 

Qy 913 LPGAVLP IPGPRVADGAWHRVRLAMERPAAATSRULLWLDGAATPVALRGLASDLGFLQG 972 

Db 961 L P GAVL P I P GP RV AD G AIJHRVRL AME RP A ATTSRHLL ¥L D GAATP VAL RGL AS D L GF L QG 1020 

Qy 973 P GAVR ILL AENF TGC L GR HF 

Db 1021 PGAVRILLAENFTGCLGRVALGGLPLPLARPRPGAAPGAREHFASTJPGTPAP ILGCRGAP 1080 

Qy 1010 VCAF F'CLHDGACFlDLFI F 3PGHEGPF F " ,rr I PlF " r ri ~I _ tFFE'- 1069 

Db 1081 VCAPSPCLHDGACRDLFDAFACACGPGWEGPRCEAHVDPCHSAPCARGRCHTHPDGRFEC 1140 

Qy 1070 RCPPGFGGPRCRLPVPSKECSLNVTCLDGSPCEGGSPAANCSCLEGLAGQRCQVPTLPCE 1129 

Db 1141 RCPPGFGGPRCRLPVPSKECSLNVTCLDGSPCEGGSPAANCSCLEGLAGQRCQVPTLPCE 1200 

Qy 1130 ANPCLWGGTCRAAGGVSECICWARFSGQFCEVAKGLPLPLPFPLLEVAVPAACACLLLLL 1189 

Db 12 01 ANFCLNGGTCRAAGGV5EC ICIIARF3GQFCEVAKGLPLPLPFPLLEVAVPAACACLLLLL 12 60 

Qy 119Q LGLLSGILAAPKPPQSEGTYSPSQQEVAGAPLEHDSVLKVPPEERI.I 1236 

Db 12 61 LGLLSGILAAFfFF E r 1 2QE .'.".GARLEMDSVLKVPPEERLI 1307 
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Appendix B 
SEQ ID NO: 4 



RESULT 3 

US-10-303-685-17 

; Sequence 17, Ap p 1 1 c at. 1 o n US / 1 0 3 0 3 6 8 5 
; Publication Wo. US20030100005A1 
; GENERAL INFORMATION: 

; APPLICANT: Exelixis, Inc. K 

; TITLE OF INVENTION: CRBs A3 MODIFIERS OF BRANCHING MORPHOGENESIS AND METHODS OF USE 

; FILE REFERENCE: EX02-125C 

; C URRENT AP P L I C AT I ON N U ME E P. : US / 1 0 / 3 0 3 , 6 8 5 

; CURRENT FILING DATE: 2 002-11-2 5 

; PRIOR APPLICATION NUMBER: 60/333,388 

; PRIOR FILING DATE: 2001-11-26 

; NUMBER OF SEQ ID NOS : 17 

; SOFTUARE: Patent In version 3.1 

; SEQ ID NO 17 

; LENGTH: 13 07 

; TYPE: PRT 

; ORGANISM: Homo sapiens 

US-10-303-685-17 



Query Hatch 99.0%; Score 6613.5; DB 4; Length 1307; 

Best Local Similarity 94.9%; Pred. No. 0; 

Matches 1186; Conservative 0; Mismatches 3; Indels 61; 



Qy 1 SEPPSACASDPCAPGTEC QATE S GGYTC GP ME P RGC ATQP C HHGAL C VP QGP DPNGFRCY 60 

Db 58 SEPPSACASDPCAPGTEC QATE S GGYTC GP ME P RGC ATQP C HHGAL C VP QGP D P TGF RC Y 117 



Qy 61 C VP GF QGP RC E L I) 1 1) E C AS RP C HHGATC RNL AD RYE C HC P L GYAGVTC E ME VD E C AS AP C 120 

Dfci 118 CVPGFQGPRCELD IDECASRPCHHGATCRNLADRYECHCPLGYAGVTCEMEVDECASAPC 177 



Qy 12 1 LHGGSCLI EE u P TRCOLDLDECO I TCHELVNGf DCAGTGY 180 

Ml. 178 LHGGSi EI ' V 3FR' VC.H G ± GTE'. 1 OLE] i ECQSQI GAHGGTGHI I VNGF C] ' A 1 T 1 Y 237 



Qy 181 E GTHG E RE VL E C AS AP C E HNAS C L E GL GS F RC L C UP GTS GE L C EVE E E E C AS S P C QHGGP. 2 4 0 

Db 238 EGTHCEREVLECASAPCEHNASCLEGLGSFRCLCOTGYSGELCEVEEBECASSFCQHGGR 2 97 



Qy 24] GLQ] DPAL ' 3VQAAI GAI FP.HAAGFLCHC E GF E 278 

Db 298 CLQRSDPAL YGGVQ A AF P ' iF S F RHAAGF L C HC P P GF E GAD C GVE VD E C AS RP C LNGGHC 357 



Qy 279 GPTCEEDVDECLSDPCLHGGTCSDTVAGYICRCPETUGGRDCSV 322 

Db 3 58 QDLPNGFQCHCPDGYAGPTCEEDVDECLSDPCLHGGTCSDTVAGYICRCPETUGGRDCSV 417 



Qy 3 2 3 QLTGCQGHTCPL AATC IP IFESGVHS YVCHCPPGTHGPFCGQNTTFSVMAGSP IQASVP A 3 82 

Db 418 QLTGCQGHTCPLAATCIPIFES GVHS YVC HC P P GTHGP F C GQNTTF S VMAGS P I QAS VP A 477 
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Qy ;PL I J RI RTT] F ! "~L "HI' rKESLEI I TLQATLT.l TTVI LRLPDLALN 442 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I I I I I I I I 

Db 47S GGFL I F L 1 JIDTKESLELALVAATLQATLW3 Y3TTVLVLRLPDLALN 537 

Qy 443 DGHWHQVEVVLHLATLELRLlirHEGCPARLCVASGPVALASTASATPLPAGISSAQLGDAT 502 

Db 53 S DGHWHQVEVVLHLATLELRLTJHEGCPARLCVASGPVALASTASATPLPAGISSAQLGDAT 597 

Qy 503 FAGCLQDVRVDGHLLLPEDLGENVLLGCERREQCRPLPCVHGGSCVDLWTHFRCDCARPH 5 62 

Db 593 FAGCLQDVRVDGHLLLPEDLGENVLLGCERREQCRPLPCVHGGSCVDLWTHFRCDCARPH 657 

Qy 563 RGPTCADE IPAATFGLGGAPSSASFLLQELPGPNLTVSFLLRTRESAGLLLQFANDSAAG 622 

Db 653 RGPTCADE IP AATFGLGGAPSSASFLLQELPGPNLTVSFLLRTRESAGLLLQFANDSAAG 717 

Qy 62 3 LTVFL3EGRIRAEAPG3P AWL P GRTJD D GL RHLVML 3FGPDQLQDL GQHVHVGGRL L A AD 682 

Db 713 LTVFL3EGRIRAEVPG3PAWLPGRTODGLRHLVHLSFGPDQLQDLGQHVHVGGRLLAAD 777 

Qy 6 8 3 3 QP WGGP F RGC L QD L P.L D GC HLPFFPLPL DNS 3 QP 3EL GGRQ3 BNLTAGC VSE D HC 3 P D P 742 

Db 778 SQPWGGPFRGCLQDLRLDGCHLPFFPLPLDNSSQPSELGGRQSWNLTAGCVSEDHCSPDP 837 

Qy 743 CFNGGTCLVTTODFHCTCPANFTGPTCAQQLWCPGQPCLPPATCEEVPDGFVCVAEATFR 802 

Db 33 3 CFNGGTCLVTTODFHCTCPANFTGPTCAQQLWCPGQPCLPPATCEEVPDGFVCVAEATFR 897 

Qy 303 EGPPAAFS GHN AS SGRLLGGLSLAF RTRD S E AWL L R A A AG AL E GVWL AVRNGS L AGGVRG 8 62 

Db 393 EGPPAAFSGHNASSGRLLGGLSLAFRTRDSEAWLLRAAAGALEGVWLAVRNGSLAGGVRG 957 

Qy 363 GHGL P G AVL P I P GP RVAD GATJHRVRL AHE RP A A ATS R WL L WL D G A ATPV AL RGL AS D L GF 922 

Db 958 GHGLPGAVLP IPGPRVADGAWHRVRLAMERPAATTSRWLLWLDGAATPVALRGLASDLGF 1017 

Qy 92 3 LQGPGAVRILLAENFTGCLGR HFA3WPGTPAP ILGCR 959 

Db 1018 LQGPGAVRILLAENFTGCLGRVALGGLPLPLARPRPGAAPGAREHFASWPGTPAP ILGCR 1077 

Qy 9 60 GAPVC APSPCL HI) GAC RD L F D AF AC AC CP G¥E GP RC EAHVP P CHSAP C ARGRC HTHP D CP. 10 19 



07c; F FFFTutiT^ ,1 riFPFr P. 1137 

02 0 FECRCPPGFGGPP.CP.LPVP3KEC3LNVTCLDGSPCEGGSPAANCSCLEGLAGQRCQVPTL 1079 

13 8 FECRCFFGFGGFRCRLFVF3KECSLNVTCLDG3FCEGGSPAANCSCLEGLAGQRCQVPTL 1197 

080 PCEANPCLNGGTCRAAGGVSECICWARFSGQFCEVAKGLPLPLPFPLLEVAVPAACACLL 113 9 

198 PCEAWPCLWGGT E [ NAP F5GQFCEVAKGLPLPLPFPLLEVAVPAACACLL 1257 

140 LLLLGLLSGILAARKRRQSE GTYS P 3 QQEV AG ARL E HD SVL KVP P E E RL I 1189 
2 58 LLLLGLL3GILAARKRRQSEGTYSPS QQEV AG ARL E HD SVL KVP P E E RL I 1307 



Db 

Qy 

Db 

Qy 

Db 

Qy 

Db 
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Appendix C 

DNA encoding SEQ ID NO: 2 

US-10-303-685-8 

; Sequence S, Application US/10303685 

; Publication Wo. US20030100005A1 

; GENERAL INFORMATION : 
; APPLICANT: Exelixis, Inc. 

; TITLE OF INVENTION: CRBs AS MODIFIERS OF BRANCHING MORPHOGENESIS AND METHODS OF USE 
; FILE REFERENCE: EX02-125C 

; CURRENT APPLICATION NUMBER: US/ 10/303 , 685 

; CURRENT FILING DATE: 2002-11-25 

; PRIOR APPLICATION NUMBER: 60/333,388 

; PRIOR FILING DATE: 2001-11-26 

; NUMBER OF SEQ ID NOS : 17 

; SOFTWARE: Patentln version 3.1 

; SEQ ID NO 8 

; LENGTH: 3 78 6 

; TYPE: DNA 

; ORGANISM: Homo sapiens 
US-10-303-685-8 

Alignment Scores: 



Pred. No.: 0 Length: 3786 

Score: 6808.00 Matches: 1221 

Percent Similarity: 96.8% Conservative: 0 

Best Local Similarity: 96.8% Mismatches: 3 

Query Match: 98.6% Indels: 38 

DB: 7 Gaps: 1 

US-10-540-844-2 (1-1236) X US-10-303-685-8 (1-3786) 

Qy 13 MetAlaLeuAlaArgProGlyThrProAspProGlnAlaLeuAlaSerValLeuLeuLeu 3 2 

Db 1 ATGGCGCTGGCCAGGCCTGGGACCCCGGACCCCCAGGCCCTGGCCTCTGTCCTGCTACTG 60 

Qy 3 3 LeuLeuTrj laPi LeuSerLeuLe - i Lt i r erGluProPr ci r „ 

Db 61 CTGCTCTGGGCCCCTGCCCTTTCCCTCCTGGCTGGGACGGTGC TTCAGAGCCCCCCAGT 120 

Qy 5 3 A 1 at: ysA 1 aS e r Asp P r o C y s A 1 ap r o G 1 y Thr GluCysG 1 nA 1 aThr G 1 uS e r G 1 y G 1 y 7 2 

Db 12 1 GCCTGTGCCTCAGACCCGTGCGCTCCAGGGACCGAGTGCCAGGCTACCGAGAGTGGTGGC 180 

Qy 73 TyrThrCysGlyProMetGluProArgGlyCysAlaThrGlnProCysHisHisGlyAla 92 

Db 181 TATACCTGTGGGCCCATGGAGCCCCGGGGCTGTGCCACCCAGCCATGCCACCACGGCGCT 2 40 

Qy 9 3 L e uC y sV a 1 P r o G J iiG 1 yP r r a ~ p F r o is n 3 1 yF he Ar g C v .= T y r C y sV a j P r o 3 1 y P h e 1 1 3 

Db 2 41 CTGTGTGTGCCCCAGGGTCCAGATCCCACCGGCTTCCGCTGCTACTGCGTGCCGGGTTTC 3 00 

Qy 113 GlnGlyPr o Ar gCysGluLeuAsp I le AspGluCys AlaSer Ar aPr oCysHisHisGly 132 

Db 3 01 CAGGGCCC :GCTGCGAGCTGGACATCGATGAGTGTGCATCCCGGCCGTGCCACCATGGG 3 60 
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13 3 A 1 aThr C ys Ar g As nL e u A 1 a As p Ar ciTy r G 1 uC ysHisCysPr u L e uG L y T yr A 1 aG 1 y 152 
. GCC ACCTGCCGC AACCTGGCCGATCGCTACGAGTGCCATTGCCCCCTTGGCTATGCAGGC 42 0 
i ValThrCysGluMetGluValAspGluCysAlaSerAlaProCysLeuHisGlyGlySer 172 
. GTGACCTGCGAGATGGAGGTGGACGAGTGCGCCTCAGCGCCCTGCCTGCACGGGGGCTCG 480 
CysLeuAspGlyValGlySerPheArgCysValCysAlaProGlyTyrGlyGlyThrArg 192 
. TGCCTGGACGGCGTGGGCTCCTTCCGCTGTGTGTGCGCGCCAGGCTACGGGGGCACCCGT 540 
CysGlnLeuAspLeuAspGluCysGlnSerGlnProCysAlaHisGlyGlyThrCysHis 2 12 
. TGCCAGCTGGACCTCGACGAGTGCCAGAGCCAGCCGTGCGCACATGGGGGCACGTGCCAC 600 
As p L e uVa 1 As nG 1 y P he Al- c(C y s As p C y s A 1 aG 1 y Thr G 1 y Ty r G 1 uG 1 y Thrr H i s C y s 2 3 2 
. GACCTGGTCAACGGGTTCCGGTGCGACTGCGCGGGCACCGGCTACGAGGGCACGCACTGC 660 
GluArgGluValLeuGluCysAlaSerAlaProCysGluHisAsnAlaSerCysLeuGlu 2 52 
. GAGCGGGAGGTGC TGG AGTGC GC ATC GGC GC C C TGC G AGC AC A AC GC GTC CTGC CTCGAG 72 0 
GlyLeuGlySeL-pheAL-cpCyoLPuCyoTL-ppL-riGlyTyrSerGlyGluLeuCysGluVal 272 
. GGCCTCGGGAGCTTCCGCTGCCTCTGTTGGCCAGGCTACAGCGGCGAGCTGTGCGAGGTG 780 
AspGluAspGluCysAlaSerSerProCysGlnHisGlyGlyArgCysLeuGlnAr gSer 2 92 
. GACGAGGACGAGTGTGCATCGAGCCCCTGCCAGCATGGGGGCCGATGCCTGCAGCGCTCT 840 
AspProAlaLeuTyrGlyGlyValGlnAlaAlaPheProGlyAlaPheSerPheArgHis 3 12 
. GACCCGGCCCTCTACGGGGGTGTCCAGGCCGCCTTCCCTGGCGCCTTCAGCTTCCGCCAT 900 
AlaAlaGlyPheLeuCysHisCysProProGlyPheGlu 325 



yo: 



1 fTCCTGT T rCCTGGCTTl I 11 ' 



JTGGACGAGTGTGCCT :GGCCATGCCTC ;GGAGGCC ACTGCC AGG 1, T 102 0 

GlyProThrCysGluGluAspValAsp 334 

GGCTTCCAGTGTCACTGCCCAGATGGCTACGCAGGGCCGACATGTGAGGAAGATGTGGAT 1080 

GluCysLeuSerAspProCysLeuHisGlyGlyThrCysSeirAspThrValAlaGlyTyi: 3 54 

GAATGCCTGTCGGATCCCTGCCTGC ACGGCGGAACCTGC AGTGAC ACTGTGGC AGGCTAT 1140 

I leCys Ar gCysPr oG luThrTrpGlyGlyArgAspCysSerValGJ nLeuThrGlyCys 3 74 

ATCTGCAGGTGCCCAGAGACCTGGGGTGGGCGCGACTGTTCTGTGCAGCTCACTGGCTGC 12 00 
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375 GlnGlyHisThrCysProLeuAlaAlaThrCysIleProIlePheGluSerGlyValHis 394 

CAGGGC C AC AC CTCC C C GCTGGCTGC C ACCTGC ATCCCTATCTTCGAGTCTGGGGTCC AC 12 60 
3 95 SerTyrValCysHisCysProProGlyThrHisGlyProPheCysGlyGlnAsnThrThr 414 
AGTTACGTCTGCC ACTGCCCACCTGGTACCCATGGACCGTTCTGTGGCCAGAATACCACC 13 2 0 
15 PheSerValMetAlaGlySerProIleGlnAlaSerValProAlaGlyGlyProLeuGly 43 4 
TTCTCTGTGATGGCTGGGAGCCCCATTCAGGCATCAGTGCC AGCTGGTGGCCCCCTGGGT 13 SO 
LeuAlaLeuArgPheArgThuThtLeuProAlaGlyThrLeuAlaThrArgAsnAspThr 454 
CTGGCACTGAGGTTTCGCACCACACTGCCCGCTGGGACCTTGGCCACTCGCAATGACACC 1440 
455 LysGluSerLe u G !. u L p u A 1 a L p uV a 1 A 1 a A 1 a T 1 1 r L p u G InAlaThrLeuTrpSerTyr 474 

AAGGAAAGCTTGGAGCTGGCATTGGTGGCAGCCACACTTCAGGCCACACTCTGGAGCTAC 1500 
475 S p L" T h L" T h L" V a 1 L p u V a 1 L p u A L" y L p u P r u A 3 p L p u A 1 a L p u A 3 n A 3 p G 1 y H i 3 T L" p H i 3 494 
AGCACCACTGTGCTTGTCCTGAGACTGCCGGACCTGGCCCTAAACGATGGCCATTGGCAC 1560 
GlnValGluValValLeuHisLeuAlaThrLeuGluLeuArgLeuTrpHisGluGlyCys 514 
C AGGTGGAGGTTGTGCTCC ATCTAGCGACCCTGGAGCTACGGCTCTGGC ATGAGGGCTGC 162 0 
515 ProAlaArgLeuCysValAlaSerGlyProValAlaLeuAlaSerThrAlaSerAlaThr 534 
CCTGCCCGGCTCTGTGTGGCCTCTGGTCCTGTGGCCCTGGCTTCCACGGCTTCGGCAACT 16S0 
ProLeuProAlaGlylleSerSerAlaGlnLeuGlyAspAlaThrPheAlaGlyCysLeu 554 
CCGCTGCCTGCCGGGATCTCCTCTGCCCAGCTGGGGGACGCGACCTTTGCAGGCTGCCTC 1740 
GlnAspValArgValAspGlyHisLeuLeuLeuProGluAspLeuGlyGluAsnValLeu 574 
.741 C A G G A C G T G C G T G T C C A T C C C C A C C T C C T C C T C C C T C A C C A T C T C C C T C A C A A C C T C C T C 1800 
575 LeuGlyCysGluArgArgGluGlnCysArgProLeuProCysValHisGlyGlySerCys 594 

CTGGGC TGTG AGC GC C G AG AGC AGTGCCGGCCTCTGCCTTGTGTC C AC CCACCCTC C TGT 18 60 
rL L A3 p L p uTl" p ThL" H i 3 P hp Al" y 3 pCi J L iT Hi l Ij Tli " - 1 

GTGG ATC TGTGG AC TC ATTTC C GTTGC GACTGTGCCCGGCCCC AT AG AGGTC C C ACGTGC 192 0 
615 AlaAspGluIleProAlaAlaThrPheGlyLeuGlyGlyAlaProSerSerAlaSerPhe 63 4 
GC TGATG A G ATTC C TGC TGC C A C C TTTGGCTTGGGAGGCGCC C C AAGCTCTGC CTC C TTT 1980 
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r 5 LeuLeuGlnGluLeuF uGl Pro AsriLeuThrValSerPheLe Leu rgTh Li 654 

19S1 CTGCTCCAAGAGCTGCCAGGTCCCAACCTCACAGTGTCTTTCCTTCTCCGCACTCGGGAG 2 040 

655 SerAlaGlyLeuLeuLeuGlnPheAlaAsnAspSerAlaAlaGlyLeuThrValPheLeu 674 
2 041 TCCGCTGGCCTGTTGCTCCAGTTTGCCAATGACTCCGCAGCTGGCCTAACAGTATTCCTG 2100 

675 SerGluGlyArglleArgAlaGluAlaProGlySerProAlaValValLeuProGlyArg 694 
2101 AGTGAGGG1 JGAl CGGGCTGAGGTGCCGGGCAGTCCTGCTGTAGTGCTCCCTGGGCGC 2160 

695 TrpAsp sp J Lei rgH sLei alHet.Leu <=l" eGl Pre spGlnLeu In sp 714 
2161 TGGGATGATGGGCTCCGTCACCTGGTGATGCTCAGCTTCGGGCCTGACCAGCTGCAGGAC 2220 

715 LeuGlyGlnHlsValHisValGlyGlyArgLeuLeuAlaAlaAspSerGlnProTrpGly 73 4 
2 2 21 CTGGGGCAGCACGTGCACGTGGGTGGGAGGCTCCTTGCTGCCGAC AGCC AGCCCTGGGGT 2 2 80 

73 5 GlyPr oPhe Ar gGlyCysLeuGlnAspLeuArgLeuAspGlyCysHisLeuPr oPhePhe 754 
2231 GGGCCCTTCCGAGGCT ZCT C AGG AC C TGC G AC T GATGGCTGC ZCTCCC TTCTTT 2340 



75! 



23- 



P l-liLp up r o L e u As p As nS e r S e r G 1 nP r o S e r G 1 uL e uG 1 y G 1 y Ar gG 1 nS e r Tr p As n 774 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CCTCTGCCACTGGATAACTCAAGCCAGCCCAGCGAGCTCGGCGGCAGGCAGTCCTGGAAC 2 400 



775 LeuThrAlaGlyCysValSerGluAspHetCysSerProAspProCysPheAsnGlyGly 794 

CTCACTGCGGGCTGCGTCTCCGAGGACATGTGCAGTCCTGACCCCTGTTTCAATGGTGGG 2 460 
795 ThrCysLeuValThrTrpAsnAspPheHisCysThrCysProAlaAsnPheThrGlyPro S14 
2 461 ACTTGCCTCGTCACCTGGAATGACTTCCACTGTACCTGCCCTGCCAATTTCACGGGGCCT 2 52 0 

SI 5 Hii ys 1 - L uG 1 uL e T C - roGlyGlriF i sLeuPi ipr LaThrCysGlu 334 
2 521 ACGTGTGCCCAGC AGC TGTGGTGTC C C GGC C AGC C C TGTC TC C C AC C TGC C AC GTGTG AG 2 580 
S3 



LaFheSerGlyHi e e LeuLeuGlyGlyLe erLeu 1 Phe - 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
2 641 GCGTT ~ JCGGGC kC AACGCGTCGTCAGGGCGCTTGCTCGGCGGCCTGTCGCTGGCCTTT 2700 

til (AspSe L T euLeuAi ill i ] -i 1 

2701 CGCACGCGCG "TCCGAGGCCTGGC TGC TGC GTGC C GC GGC GGGCGCCCTGG jGCGTG 2760 

395 Tr p L e u A 1 aVa 1 Ar g As nG 1 yS e r L e uA 1 aG 1 yG 1 yVa 1 Ar gG 1 y G lyHisGlyLe up r o 914 

2761 TGGCT J T T T "tGC GGGGGGC GTGC GCGGAGGCCATGGCCTGCCC 2S20 
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915 GlyAlaValLeuProIleProGlyProArgValAlaAspGlyAlaTrpHisArgValArg 93 4 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 32 1 GGCGCTGTGCTGCCCATACCGGGGCCGCGCGTGGCCGATGGTGCCTGGCACCGCGTGCGT 2 880 

93 5 LeuAlaHe 31' 1 - < 1 r o " 1 a " 1 a " 1 aThr - er ArgTrpLeuLeuTrpLeuAspGlyAla 954 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 881 CTGGCC ATGGAGCGCCCGGCGGCCACCACCTCGCGCTGGCTGCTGTGGCTGGATGGTGCC 2 940 

955 AlaThrPr oVa 1 A 1 aL e uAr g G ] yL e uA 1 aS e r As p L e uG lyPheLe uG 1 nG lyPr o G 1 y 974 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 941 GCCACCCCGGTGGCGCTGCGCGGCCTGGCCAGTGACCTGGGCTTCCTGCAGGGCCCGGGT 3 000 

975 AlaValArglleLeuLeuAlaGluAsnPheThrGlyCysLeuGlyArgHisPheAlaSer 994 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 001 GCTGTGCGCATCCTGCTGGCTGAGAACTTCACCGGCTGCTTGGGCCGCCACTTCGCGTCT 3 060 

995 TrpProGlyThrProAlaProIleLeuGlyCysArgGlyAlaProVa ICysAlaProSer 1014 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 061 TGGCCTGGGACGCCGGCCCCGATCCTCGGCTGCCGCGGCGCGCCCGTGTGTGCGCCCTCG 312 0 

1 0 1 5 P rr o C y s L a uH i 3 As p G 1 yA 1 aC ys Ar gAs p L a up he As p A 1 ap he A 1 aC y s A 1 aC y s G 1 y 1 0 3 4 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 12 1 C C C TGTC TGC AC GAG GGTGG G TGG G GTGAG G TG TTG GAG GC C TTTGC C TGC GC CTGC GGC 3 1 8 0 

1035 ProGlyTrpGluGlyProArgCysGluAlaHisValAsppL-oCysHlsSerAlaProCys 1054 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 1S1 CCGGGGTGGGAAGGCCCGCGCTGCGAAGCCCACGTCGACCCCTGTCACTCCGCCCCCTGC 3 2 40 

1055 AlaArgGlyArgCysHisThrHisProAspGlyArgPheGluCysArgCysProProGly 1074 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 2 41 GCCCGTGGCCGCTGTC AC ACGCACCCCGACGGCCGCTTCGAGTGCCGCTGCCCGCCTGGC 3 3 00 

1075 PheGlyGlyProArgCysArgLeuProValProSerLysGluCysSerLeuAsnValThr 1094 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 3 01 TTCGGGGGCCCGCGCTGCAGGTTGCCTGTCCCATCCAAGGAGTGCAGCCTGAATGTCACC 33 60 

1095 CysLeuAspGlySerProCysGluGlyGlySerProAlaAlaAsnCysSerCysLeuGlu 1114 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 3 6 1 TGC CTC G ATGGC AGG G G ATGTGAGGGTGGG TG TG G G GC TGC C A AC TGC AGC TGC C TGG AG 3 4 2 0 

1115 GlyLeuAlaGlyGlnArgCysGlnValProThrLeuProCysGluAlaAsnProCysLeu 113 4 

3 42 1 GGTC TTGC TGGC C AGAGGTGTG AGGTG C C C AC TC TC C C C TGTG A AGC C A AC C C C TGC TTG 3 480 

113 5 AsnGlyGlyThrCysArgAlaAlaGlyGlyValSerGluCyalleCysAsnAlaArgPhe 1154 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3 481 AATGGGGGC AC C TGC C GGGC AGC TGGAGGGGTGTCTGAATGTATCTGC AATGCC AGATTC 3 540 

1155 SerGlyGlnPheCysGluValAlaLysGlyLeuProLeuProLeuProPheProLeuLeu 1174 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

3541 TCCGGCCA TT TGTG ijGTGGCGAAGGGCCTGCCCCTG' 3GCTGCC TT TGCTG 3 600 
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Qy 1 175 GluValAlaVa I Pro A 1 aA 1 3AlaCysLeuLeuLeuLeuLeuLeuGlyLeuLeuSer 1 194 

Db 3 601 G AGGTGGC C GTAC CTGCAGCCTGTGCCTGCCTCCTCCTCCTCCTCC TGGGC CTCCTTTCA 3 6 60 

Qy 1195 GlylleLeuAlaAlaArgLysArgArgGlnSerGluGlyThrTyrSerProSerGlnGln 1214 

DID 3 661 GGGATCCTGGCAGCCCGAAAGCGCCGCCAGTCTGAGGGCACC TAG AGC C C AAGC C AGC AG 3720 

Qy 1215 GluValAlaGlyAlaArgLeuGluMetAspSerValLeuLysValProProGluGluArg 1234 

DID 372 1 G AGGTGGC TGGGGC C C GGC TGG AG ATGGAC AGTGTCCTC AAGGTGCC ACCGGAGGAGAGA 3780 

Qy 1235 Leulle 1236 
I I I I I I 

DID 3781 CTCATC 3786 
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Appendix D 

DNA encoding SEQ ID NO: 4 



US-10-303-685-8 

: Sequence 8, Application US/10303685 

Publication No. US20D30100005A1 
: GENERAL INFORMATION: 

APPLICANT: Exelixis, Inc. 

TITLE OF INVENTION: CRBs A3 MODIFIERS OF BRANCHING MORPHOGENESIS AND METHODS OF USE 
FILE REFERENCE: EX02-125C 

CURRENT APPL IC AT I ON NUMBER : US/ 10/ 3 03 ,63 5 
CURRENT FILING DATE: 2 002-11-2 5 
PRIOR APPLICATION NUMBER: 60/333,388 
PRIOR FILING DATE: 2001-11-26 
NUMBER OF SEQ ID NOS : 17 
SOFTUARE: Patent In version 3.1 
: SEQ ID NO 8 

LENGTH: 3 78 6 
TYPE: DNA 

ORGANISM: Homo sapiens 
US-10-303-685-8 

A 1 i gnme nt Scores: 

Pred. No.: 0 Length: 3786 

Score: 6635.00 Matches: 1186 

Percent Similarity: 96. 7% Conservative: 0 

Best Local Similarity: 96.7% Mismatches: 3 

Query Match: 99.4% Indels: 38 

DB: 7 Gaps: 1 

US-10-540-844-4 (1-1189) X US-10-303-685-8 (1-3786) 

Qy 1 SerGluProProSerAlaCysAlaSerAspProCysAlaProGlyThrGluCysGlnAla 20 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I 1 t I I I I I I I I I I I I I I I I I I I I 
Db 10 6 TCAGAGCCCCCCAGTGCCTGTGCCTCAGACCCGTGCGCTCC AGGGAC C GAGTGC C AGGC T 165 

Qy 21 ThrGluSerGlyGlyTyrThrCysGlyProMetGluProArgGlyCysAlaThrGlnPro 40 

Db 166 ACCGAGAGTGGTGGCTATACCTGTGGGCCCATGGAGCCCCGGGGCTGTGCCACCCAGCCA 225 

Qy 41 CysHisHisGlyAlaLeuCysValProGlnGlyProAspProAsnGlyPheArgCysTyr 60 

Db 22 6 TGCCACC ACGGCGCTCTGTGTGTGCCCCAGGGTCCAGATCCC ACCGGCTTCCGCTGCTAC 285 

Qy 61 C ys Va 1 P r o G 1 yP lie G I nG 1 y P r u Ar gC ysG 1 uL e u As p 1 1 e As p G 1 uC ys A 1 aS e r Ar g 8 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I 
Db 286 TGCGTGCCGGGTTTCCAGGGCCCACGCTGCGAGCTGGACATC G ATG AG GTGCATCCCGG 345 

Qy 81 ProCysHisHisGlyAlaThrCysArgAsnLeuAlaAspArgTyrGluCysHisCysPro 100 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Db 34 6 CCGTGCCACC ATGGGGC CACCTGCCGCAACCTGGCCGATCGCTAC GAGTGC C ATTGC C C C 405 

Qy 101 LeuGlyTyrAlaGlyValThrCysGluMetGluValAspGluCysAlaSerAlaProCys 12 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I 
Db 40 6 CTTGGCTATGC AGGC GTGACCTGCGAGATGGAGGTGGAC GAGTGC GCCTC AGC GC C C TGC 4 65 
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L i eirCysLe LyValGlySeirFhe Arq 40 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
4 6 6 C TGC AC GGGGGC TCGTGCCTGGACGGCGTGGGCTCCTTCCGC TGTGTGTGC GC GC C AGGC 52 5 

141 TyrGlyGl yThrArgCys 51nLeuAspLeuAspGluCysGlnSerGlnProCysAlaHis 160 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
52 6 TACGGGGGCACCCGTTGCCAGCTGGACCTCGACGAGTGCC AGAGC C AGC C GTGC GC AC AT 585 

161 GlyGl " n LeuVaJ =ii 11yPheAirgCysAspCysAlaGlyThrGlyTyr 180 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I !! I I I I I I I I I I I I I I I I I I I I I I I I 
58 6 GGGGGCACGTGCCACGACCTGGTCAACGGGTTCCGGTGC GAC TGC GC GGGC ACCGGCTAC 645 

18 1 G 1 u G 1 irTlir H 1 s C y s G L u Arr c(G 1 uVa 1 L e uG luCysAlaSerAl aP r o C ys G 1 uH l s As n 2 0 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I t I I I I I I I I I I I I I I I I I I I I 
64 6 GAGGGC ACGC ACTGCGAGCGGGAGGTGCTGGAGTGCGCATCGGCGCCCTGCGAGC AC AAC 705 

2 01 euGluGlyLeuGl PheArg L i I r [ 2 2 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II II I I I I I I I I I I I I I I I I I I I I I I I I 

70 6 GCGTC C TGC C TC GAGGGC CTC GGG AGC TTC C GC TGC CTC TGTTGGC C AGGC TAG AGC GGC 7 65 

221 GluLeuCysGluValAspGluAspGluCysAlaSerSerProCysGlnHisGlyGlyArg 240 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
766 GAGCTGTGCGAGGTGGACGAGGACGAGTGTGCATCGAGCCCCTGCCAGCATGGGGGCCGA 825 

241 CysLeuGlnArgSerAspPr laLeuTyrGl I /al lnA AlaPheFroGlyAla 2 60 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
82 6 TGCCTGCAGCGCTCTGACCCGGCCCTCTACGGGGGTGTCC AGGC C GC C TTC CCTGGCGCC 885 

2 61 PheSerPheArgHisAlaAlaGlyPheLeuCysHisCysProProGlyPheGlu 278 

88 6 TTC AGCTTCCGCC ATGCTGCGGGTTTCCTGTGCCACTGCCCTCCTGGCTTTGAGGGAGCC 945 

278 278 

94 6 GACTGCGGTGTGGAGGTGGACGAGTGTGCCTCACGGCCATGCCTCAACGGAGGCC ACTGC 1005 

279 GlyProThrCys 282 

100 6 C AGGACCTGCCC AATGGCTTCC AGTGTC ACTGCCCAGATGGCTACGCAGGGCCGAC ATGT 10 65 

2 8 3 G 1 u G 1 has p Va 1 Asp G 1 uC ysLe uS a rr Asp P r o C ysLeuHis G 1 yG 1 yThr C ys S a r As p 3 0 2 
10 6 6 GAGGAAGATGTGGATGAATGCCTGTCGGATCCCTGCCTGCACGGCGGAACCTGC AGTGAC 112 5 

3 03 ThrValAlaGlyTyrlleCysAugCysProGluThrTrpGlyGlyArgAspCysSerVal 322 

323 GlnLeuThrGlyCysGlnGlyHisThrCysProLeuAlaAlaThrCysIleProIlePhe 342 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

1186 CAGCTCACTGGCTGCCAGGGCCACACCTGCCCGCTGGCTGCCACC TGC ATCCCTATCTTC 1245 

343 GluSerGlyValHisSerTyrValCysHisCysProProGlyThrHisGlyProPheCys 3 62 
1246 GAGTCT 1 ^ r ^ > AGTTACGTCTGCCACTGCCCACC TGGTAC C C ATGGAC CGTTCTGT 1305 
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Qy 3 63 GlyGlnAsnThrThrPheSerValHetAlaGlySerProIleGlnAlaSerValProAla 382 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Db 13 0 6 GGCC AGAATACC ACCTTCTCTGTGATGGCTGGGAGCCCCATTCAGGCATCAGTGCCAGCT 13 65 

Qy 3 8 3 G 1 y G 1 y P c o L e u G i y L e u A 1 a L e u A rgPhe Ar gThr Thr L e up r o A i aG 1 y Thr L e u A 1 a 402 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Din 13 6 6 GGTGGGGCCCTGGGTCTGGC ACTGAGGTTTCGC ACC AC ACTGCCCGCTGGGACCTTGGCC 142 5 

Qy 403 ThrArgAsnAspThL-Ly3Glu5erLeuGluLeuAlaLeuValAlaAlaThrLeuGlnAla 42 2 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Db 142 6 ACTCGCAATGACACCAAGGAAAGCTTGGAGCTGGCATTGGTGGCAGCCACACTTCAGGCC 1485 

Qy 423 ThiLe il i pSei lyL 3erThrThrValLeuValLeuArgLeuProAspLeuAlaLeuAsn 442 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Db 148 6 AC ACTCTGGAGCTAC AGC ACCACTGTGCTTGTCCTGAGACTGCCGGACCTGGCCCTAAAC 1545 

Qy 443 AspGlyHisTrpHisGlnValGluValValLeuHisLeuAlaThrLeuGluLeuArgLeu 462 

Db 154 6 GATGGC C ATTGGC AC C AGGTGG AGGTTGTGC TC C ATC TAGC GAC C C TGGAGC T AC GGCTC 1605 

Qy 463 TrpHisGluGlyCysProAlaArgLeuCysValAlaSerGlyProValAlaLeuAlaSer 482 

Db 160 6 TGGCATGAGGGCTGCCCTGCCCGGCTCTGTGTGGCCTCTGGTCCTGTGGCCCTGGCTTCC 1665 

Qy 483 ThrAlaSerAlaThrProLeuProAlaGlylleSerSerAlaGlnLeuGlyAspAlaThr 502 

Db 1666 ACGGCTTCGGCAACTCCGCTGCCTGCCGGGATCTCCTCTGCCCAGCTGGGGGACGCGACC 172 5 

Qy 503 PheAlaGlyCysLeuGlnAspValArgValAspGlyHisLeuLeuLeuProGluAspLeu 52 2 

Db 172 6 TTTGCAGGCTGCCTCCAGGACGTGCGTGTGGATGGCCACCTCCTGCTGCCTGAGGATCTC 1785 

Qy 523 GlyGluAsnValLeuLeuGlyCysGluArgArgGluGlnCysArgProLeuProCysVal 542 

Db 178 6 GGTGAGAACGTCCTCCTGGGCTGTGAGCGCCGAGAGCAGTGCCGGCCTCTGCCTTGTGTC 1845 

Qy 543 HiaGlyGlySerCysValAspLeuTrpThrHisPheArgCysAspCysAlaArgProHis 5 62 

Db 184 6 CACGGAGGGTCCTGTGTGGATCTGTGGACTCATTTCCGTTGCGACTGTGCCCGGCCCCAT 1905 

Qy 6 rgGJ ) I hi 1 i _ £. 1 1 1 1 -F - laAlal I LyLe I 1 1-iFl 532 

Db 1906 AGAGGTG C C AC GTGC GC TGATGAGATTCCTGC TGC C AC rmvr rGGGj 3CGCCCCA 1965 

Qy 583 SerSerAlaSerPheLeuLeuGlnGluLeuProGlyProAsnLeuThrValSerPheLeu 602 

Db 19 6 6 AGCTCTGCCTCCTTTCTGCTCC AAGAGCTGCCAGGTCCCAACCTCAC AGTGTCTTTCCTT 2 02 5 

Qy 6 0 3 L e uAr gThr Ar gG 1 uS p r A 1 aG 1 y L e uL e uL e uG 1 nP he A 1 aAs nAs p S e r A 1 a A 1 aG 1 y 62 2 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Db 2 02 6 C TC C GC AC TC GGGAGTC C GCTGGC C TGTTGC TC C AGTTTGC C AATGAC TC C GC AGC TGGC 2 0 3 5 
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62 3 L e uThr Va 1 F he L e uS e r G 1 uG 1 y Ar g 1 1 e Ar g A 1 aG 1 u A 1 aP r u G 1 y S e r P r u A 1 aVa 1 642 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
2 08 6 C T A AC AGT ATTC C TG AGTGAGGGTC GGATC C GGGC TGAGGTGC C GGGC AGTC C TGC TGT A 2 145 

6 4 3 Va lLe up r o G 1 y Ar gTr p A s p A s p G 1 y L e u Ar gHisLe uVa lHetLeuSerP b e G 1 yP ro 6 62 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 14 6 GTGCTCCCTGGGCGC TGGGATGATGGGC TC C GTC AC C TGGTGATGC TC AGC TTCGGGCCT 2 2 05 

6 6 3 As p G 1 nL e uG 1 n As p L e uG 1 yG 1 nH i 3 Va 1 H i s Va 1 G 1 yG 1 yAr gL e uL e uA I. aA 1 aAs p 6 6 2 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2206 GACCAGCTGC IG G 11 C C TGGGGC AGC ACGTGC ACGTGGGTGGGAGGCTCCTTGCTGCCGAC 22 65 

683 SerGliiProTrpG i yG] irFroFhe ArgGlyCysLeuGlnAspLeij irgLeu ispGlyCys 702 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 2 6 6 AGG G AGG G G TGGGGTGGGG G G TTG G G AGGG TGG G TG G AGG AG G TGG GAG TG G ATGGG TGG 2 3 2 5 

703 HisLeuProPhePheProLeuProLe uAsp As nS e r S e r G 1 nP r o s e r G 1 uL e uG 1 y G 1 y 72 2 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2326 CACCTCCCC TTG TTTG G TG TGG G AG TGG AT A AG TG A AGG G AGG G G AGG G AGG TG GGG GGG 2 3 8 5 

72 3 j erTrp ] >— 1 1 H ] ] 1- He sSerF t Pr~J 

238 6 AGGC AGTC C TGGAAC C TC AG TGG GGGC TGG GTC TG G G AGG AG ATGTGG AGTG G TG AG G G C 2 44 5 

7 4 3 G y s P he As uG 1 y G 1 y Thr G y s L e uVa 1 Thr Tr p As n As p P he H l s G y s Thr G y s P r o A la 7 6 2 
244 6 TGTTTCAATGGTGGGACTTGCCTC GTC AC C TGGAATGAC TTC CACTGTACCTGCCCTGCC 2505 

7 63 AsnPheThr GlyProThrCysAlaGlnGlnLeuTrpCysProGlyGlnProCysLeuPr o 782 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I 
250 6 AATTTCACGGGGCCTACGTGTGCCC AGC AGC TGTGGTGTC C C GGC C AGC C C TGTC TC C C A 25 65 

783 ProAlaThrCysGluGluValProAspGlyPheValCysValAlaGluAlaThrPheArg 802 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

25 6 6 C C TGC C AC GTGTG AGG AGGTG G G TG ATGGC TTTGTGTGTGTGGC GGAGGC C AC GTTC C GC 2 625 

803 GluGlyProProAlaAlaPheSerGlyHisAsnAlaSerSerGlyArgLeuLeuGlyGly 822 
2 62 6 GAGGGTC C C C C C GC C GC GTTC AGC GGGG AG A AG GG GTG GTG AGGGG GG TTGC TC GGC GGC 2 685 

823 L e uS e r L e uA 1 aP he Ar gThr Ar g As p S e r G 1 u A 1 aTr p L e uL e u Ar g A 1 a A 1 a A 1 aG 1 y 8 4 2 

2 6 8 6 G TGTG GG TGGG G TTTG GG AG GG GG GAG TG G G AGGG G TGGG TGG TGG GTGG C GC GGC GGGC 2 745 

843 AlaLeuGluGlyValTr pLeuAlaValArgAsnGlySerLeuAlaGlyGlyVal Ar gGly 8 62 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 74 6 GG G G TGG A AGGG GTGTGGG TGGG GGTGG GG A ATGGG TG GG TGGG GGGGGGG GTGG GG GGA 2 8 0 5 

8 63 GlyHisGlyLeuProGlyAlaValLeuProIleProGlyProArgValAlaAspGlyAla 882 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 80 6 GGCCATGGCC TGC C C GGC GC TGTGC TGC C C AT AC C GGGGC C GC GC GTGGC CGATGGTGCC 2 8 65 

883 TrpHisArgVa Her r Thi r 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2 8 6 6 TGGG AG GGG GTGG GTG TGGG GATGGAGCGCCCGGCGGCCACC AG GTG GGGG TGGG TGG TG 2 92 5 
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Qy 903 TrpLeuAspGlyAlaAlaThrProValAlaLeuArgGlyLeuAlaSerAspLeuGlyPhe 922 

Db 2 92 6 TGGCTGGATGGTGCCGCCACCCCGGTGGCGCTGCGCGGCCTGGCCAGTGACCTGGGCTTC 2 9S5 

Qy 923 LeuGlnGlyProGlyAlaValArglleLeuLeuAlaGluAsnPheThrGlyCysLeuGly 942 

Db 2986 CTGCAGGGCCCG GTGCTGTGCGC ATC C TGC TGGC TGAGA AC TTC AC C GGC TGC TTGGGC 3045 

Qy 943 ArgHisPheAlaSerTrpProGlyThrProAlaProIleLeuGlyCysArgGlyAlaPro 962 

Db 3046 CGCCACTTCGCGTCTTGGCC1 LiGGACGCCGGCCCCGATCCTCGGCTGCCGCGGCGCGCCC 3105 

Qy 963 ValCysAlaProSerProCysLeuHisAspGlyAlaCysArgAspLeuPheAspAlaPhe 9S2 

Db 3 106 GTGTGTGCGCCCTCGCCCTGTCTGCACGACGGTGCCTGCCGTGACCTCTTCGACGCCTTT 3 165 

Qy 9S3 AlaCysAlaCysGlyProGlyTrpGluGlyProArgCysGluAlaHisValAspProCys 1002 

Db 3166 GCCTGCGCCT" l l l l l l l l Tl l l aal l l l l l l l l Tl l l -, : : : ACGTCGACCCCTGT 3225 

Qy lljlllj H Lit f J _ i I l iFl l 102 2 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Db 322 6 CACTCCGCCCCCTGCGCCCGTGGCCGCTGTCACACGCACCCCGACGGCCGCTTCGAGTGC 3 2S5 

Qy 1023 "l ( ProPi 1 eGlyGlyPr "rg^ysArgLeuProValProSerLysGluCys 1042 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I 
Db 3 2S6 CGCTGCCCGCCTGGCTTCGGGGGCCCGCGCTGCAGGTTGCCTGTCCCATCCAAGGAGTGC 3 3 45 

Qy 1043 SerLeuAsnValThrCysLeuAspGlySerProCysGluGlyGlySerProAlaAlaAsn 1062 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Db 3 3 46 AGCCTGAATGTCACC TGC C TC GATGGC AGCCC ATGTGAGGGTGGC TCTCCCGCTGCCAAC 3 405 

Qy 1063 CysSerCysLeuGluGlyLeuAlaGlyGlnArgCysGlnValProThrLeuProCysGlu 1082 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Db 3 406 TGCAGCTGCCTGGAGGGTCTTGCTGGCCAGAGGTGTCAGGTCCCCACTCTCCCCTGTGAA 3 465 

Qy 1083 AlaAsnProCysLeuAsnGlyGlyThrCysArgAlaAlaGlyGlyValSerGluCysIle 1102 

Db 3 466 GCCAACCCCTGCTTGAATGGGGGCACCTGCCGGGCAGCTGGAGGGGTGTCTGAATGTATC 3 52 5 

Qy 1103 CysAsnAlaArgPheSerGlyGlriPheCysGluValAlaLysGlyLeuProLeuProLeu 1122 

Db 3 52 6 TGCAATGCCAGATTCTCCGGCCAGTTCTGTGAAGTGGGGAAGGGCCTGCCCCTGCCGCTG 3 585 

Qy 1123 ProPheProLeuLeuGluValAlaValProAlaAlaCysAlaCysLeuLeuLeuLeuLeu 1142 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I 
Db 3586 CCATTCCCACTGCTGGAGGTGGCCGTACCTGCAGCCTGTGCCTGCCTCCTCCTCCTCCTC 3 645 

Qy 1 1 4 2 Le uG i y L e uLe uSer G lylleLeuAl aA 1 air gL ys Ar g Ar gG 1 nS e t: G J. uG 1 y Thr Ty r 1162 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Db 3 64 6 CTGGGCCTCCTTTC AGGGATCCTGGC AGCCCGAAAGCGCCGCCAGTCTGAGGGCACCTAC 3 705 

Qy 1163 SerProSerGlnGlnGluValAlaGlyAlaArgLeuGluHetAsp e Val euLysVal 1182 

Db 3 70 6 AGCCC AAGCCAGC ..." 1 . TGGGGCCCGGC TGG AGATGGAC AGTGTC C TC AAGGTG 3765 

Qy 1183 ProProGluGluArgLeuIle 1189 

Db 3766 C C AC C GGAGGAG AG 2 T T ATC 3786 



